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CENTER OF PLANNING
AND ECONOMIC RESEARCH

The Center of Planming and FEconomic Research
(KEPE) was founded in 1961 as an autonomous
public organisation, under the title ““Center of Econom-
ic Research”, its basic objective being research into the
problems of the operation, structure and development of
the Greek economy. Another of its objectives was the train-
ing of young Greek economists in modern methods of
economic analysis and research. For the establishment
and operation of the Center considerable financial aid was
provided by foreign foundations.

During 1964, the Center of Economic Research was
reorganised into its present form, as the Center of Planning
and Economic Research. In addition to its function as a
Research and Training Institute, the Center, in its new
Sorm, was assigned the following tasks by the State: (1)
The preparation of economic development plans at a na-
tional and regional level, (2) the evaluation of public
investment programmes and, (3) the study of short-term
developments in the Greek economy and advising on
current problems of economic policy.

For the realisation of these aims, the KEPE, during
its first years of operation (1961-1966 ) collaborated with
Joreign scientists and foundations. The latter helped in
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the selection of foreign economists who joined the Center
to carry out scientific research into the problems of the
Greek economy and in the organisation of an exchange
programme, including the post-graduate training of young
Greek economists at universities abroad.

The Center has also developed a broad programme of
scholarships for post-graduate studies in economics. Thus,
in collaboration with foreign universities and internation-
al organisations, a number of young economists from
Greece are sent abroad each year, to specialise in the
various fields of economics. In addition, the KEPE organ-
ises a series of training seminars and lectures, frequently
given by distinguished foreign scholars invited for that
purpose to Greece.

In addition to the above, the KEPE maintains con-
tact with similar institutions abroad, and exchanges pub-
lications and information concerning developments in
methods of economic research, thus contributing to the
promotion of the science of economics in the country.
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FOREWORD

This essay is based on a text prepared for a lecture I
gave at the Center of Planning and Economic Research
in November 1975. In the twelve months that elapsed up
to the writing of this final draft, I had the opportunity
of discussing this and other closely related theoretical
matters with many of my colleagues and graduate stu-
dents, and I wish to thank them all for their comments.
Finally, I wish to thank the Director of the Center,
Mr. Evangelos Voloudakis for extending his invitation
to me to deliver this lecture.

PANAYOTIS G. KORLIRAS

Pittsburgh
November 9, 1976
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1. WALRASIAN AND NON-WALRASIAN
MACROECONOMIC THEORY

Macroeconomic theory, like almost all of econ-
omic theory, has for a rather long time been dom-
inated by what is generally called “neoclassical
economics”. This label covers a wide range of
doctrinal and analytical approaches, and it is not
easy to pinpoint any particular economist or even
school of thought as being “the” representative neo-
classical. There are, however, two principal theo-
retical traditions which, still in our own days,
provide the basic conceptual framework of ana-
lysis: first, the work of Alfred Marshall for micro-
economic theory, and second, the work of Léon
Walras for general equilibrium theory. Modern
macroeconomics had its genesis in the work of
John Maynard Keynes, published some forty years
ago, and from its beginning modern macroeconom-
ics was, as it still is, in revolt against the postu-
lates of what Keynes called “classical” theory, and
what today we would rather more appropriately
call “neoclassical” theory. It is one of the most
astonishing phenomena in the history of a science
to observe that although Keynesian theory had a
profound impact, especially in practical policy
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matters, and it became the official orthodox view
on economic policy over most of the western in-
dustrial world, neoclassical theory continued to
flourish and dominate the domain of academic
and pure theory over the decades following the
publication of the “General Theory”. Due in part
to Keynes’ own fervour in proposing something
radically new, without paying too much attention
on its detailed theoretical foundations, there was
and still exists considerable disagreement among
economists as to what was the fundamental mes-
sage of the Keynesian Revolution.

Insofar as Keynesian economics was supposed
to prove the possibility of an under-employment
macroeconomic equilibrium in the absence of acti-
ve governmental stabilisation policy, the post-
Keynesian macroeconomic theory succeeded in
convincing the pure theorists that Keynesian theo-
ry is nothing but a special case of a wider class
of postulates and models which maintain almost
intact the fundamental aspects of the neoclassical
tradition. And although Keynes was always con-
sidered to be faithful with the grand-father of the
Cambridge tradition, i.e. Marshall, the heresy
contained in the “General Theory” was accu-
rately felt to be directed against the general equi-
librium approach of Walras. The work of Walras,
and especially his “Eléments d’Economie Politique
Pure”, is distinguished for its abstract thought and
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the elegant schematisation of the working of the
economy in a system of simultaneous equations,
where the economic units or agents are permitted
to engage in production and exchange only at a
price vector which guarantees an economy-wide
mutually consistent market-clearance. Such a gen-
eral equilibrium, which does not permit any
under-utilisation of the resources, is brought about
by the working of the impersonal market forces.
As a matter of fact, Léon Walras used the fictional
character of the “auctioneer” in order to personal-
ise Adam Smith’s “invisible hand”, where the om-
nipotent and omniscient auctioneer is capable,
through a process of “tdtonnement”, of determin-
ing this general equilibrium price vector. At such
a general equilibrium position, the system is ex
hypothest in harmony, in fact at a socially optimum
arrangement with any given initial distribution of
income and wealth. Carried over to macroeconom-
ic theory, the Walrasian approach implied that
in a full-employment economy, flexibility in the
price level and money wages is sufficient to prove
the existence and attainment of a full-employment
equilibrium. The culmination of post-Keynesian
neoclassical macroeconomics is the seminal trea-
tise by Don Patinkin “Money, Interest, and Pri-
ces” (15), and the implications of his analysis seem
to be the antithesis of whatever was radically new
or provocative in the work of Keynes.
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The Walrasian general equilibrium approach is
still very much alive in academic economics, and
responsible for a large number of works in the area
of mathematical economics. It has many critics
but also many supporters, who think that it pro-
vides a useful comprehensive framework of analy-
sis rather than a set of definite results and impli-
cations (6). For macroeconomic theory, however,
it has some undesirable features. On the one hand,
it contradicts the obvious experience about in-
stability and under-utilisation of resources. On the
other hand, it reaches foregone conclusions which
are included in the premises of the example. What
would happen if there were no tdtonnement, if
the agents were actively involved in production
and exchange even at “false” prices, i.e. non-market
-clearance price vector? In this case, unless the
plans of the agents are all mutually consistent,
the adjustments taking place within the system
will not be only “price adjustments” but also
“quantity adjustments”. Then, if employment and
income are no longer by assumption fixed at their
full-employment level, they become endogenous va-
riables. It was once thought that such “income ef-
fects” are unimportant and that their consideration
should not preclude us from working in a Walrasian
framework (8). If we accept that position, then
we can also accept the a la Patinkin neoclassical
or Walrasian reformulation of Keynesian theory.
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The aforementioned problem in the logical
foundations of the Walrasian approach was first
pointed out by Nicholas Kaldor (10) in his dis-
tinction between the endogenous adjustment mech-
anisms, which may lead towards equilibrium, and
the conditions which define the position and
character of such an equilibrium. The ceteris pari-
bus assumption, so common in micro-economic
analyses, is indeed needed to bypass this problem,
and such an expediency gives it its ultimate justi-
fication as an analytical aproach or methodology.
In macroeconomic theory, however, since a partic-
ular value of income is the condition defining the
full-employment equilibrium, we have the follow-
ing problem: In the more realistic non-Walrasian
non-titonnement framework, if income is itself an
endogenous variable, the conditions which de-
fine the equilibrium cannot be taken as given. This
ceteris paribus assumption is no longer valid, and
then it is not obvious that the endogenous price-
cum-quantity adjustments will lead to the attain-
ment of a full-employment macro-equilibrium.
Then, full-employment is just a special case of a
wider class of feasible macro-equilibria, which is
exactly what Keynes was trying to convince us
about in his “General Theory”. An endogenously
determined and variable level of income and em-
ployment is the core of the Keynesian “Princi-
ple of Effective Demand”, and to ignore that cru-
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cial element in macroeconomics is, to use a met-
aphor borrowed from a comment by Takashi Ne-
gishi, like “Hamlet without a prince in it”.
During the past ten years there has been a
considerable activity in reinterpreting the Key-
nesian doctrine along lines different from the Wal-
rasian neoclassical synthesis (2, 3, 4, 9, 13, 14, 17).
The basic tenet of these “revisionist” interpreta-
tions is eloquently given by G. Shackle: “The fatal
defect (of neoclassical theory) was its assumption
that men possess adequate knowledge, that they
can act in the light of reason fully supplied with
its necessary data. But this assumption is contrary
to all experience... Unemployment is due to
men’s failure to secure, in good time, knowledge
of each others’ conditional intentions or potential
reactions. . . Unemployment is the consequence
of reflection and of disorder. A theory of unem-
ployment is, necessarily, inescapably, a theory of
disorder” (17, pp. 136, 140-141, 133). The so-
called “Keynesian Counter-Revolution” along
these lines, was formalised in the seminal paper by
R. W. Clower (2), and it was the focal point in
the distinction between “Keynesian Economics”
(i.e. neoclassical synthesis) and the “Economics of
Keynes” elaborated and documented in the work
by Axel Leijonhufvud (13). The fundamental
point was what Clower called the “dual decision
hypothesis”, which amounts to this: In situations
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of disequilibrium, a consumer’s realised expendi-
ture will be different from his intended expendi-
ture to the extent that his realised income from
labour employment is different from his expected
employment and income. In a non-Walrasian
world, where production and exchanges are taking
place even at a non-market-clearance price vector,
an excess supply in the labour market will corre-
spond to an excess supply in the commodities or
output market, since effective aggregate demand
is determined and constrained by actual employ-
ment and actual (effective) aggregate income. This
seems to be the true meaning of Keynes’ consump-
tion function. Thus, “effective” excess demands
may be non-zero in all markets, while the “notion-
al” excess demands (i.e. those corresponding to
the full a priori knowledge of the general equilib-
rium price vector) are zero only in a neoclassical
schema (2,12).

In a non-Walrasian framework, situations of
non-zero excess demands will generate not only
“price-adjustments” but also “quantity-adjust-
ments”, because employment and income are no
longer given at their full-employment values. The
implication of the “dual decision hypothesis” and
the absence of the Walrasian auctioneer is that
the interplay of the price-cum-quantity adjust-
ments will not necessarily lead to a neoclassical
full-employment general equilibrium, but they
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may instead lead to what Bent Hansen has called
a “quasi-equilibrium” (7). A quasi-equilibrium is
defined as a situation where although the relative
prices are determined, the system is not in equilib-
rium in the traditional sense. The excess demands
are not zero, and the absolute prices are con-
tinuously rising or falling. To paraphrase Bent
Hansen’s own words, in a quasi-equilibrium, the
forces at work on the relative prices do cancel each
other out, whereas those at work on the absolute
prices do not. To explain, therefore, the Keynesian
proposition of an “unemployment equilibrium”
one must pursue the matter on the basis of a non-
Walrasian methodology, and of a system capable
of having quasi-equilibria. This is the essence of
the “disequilibrium macroeconomics”, as it has
been presented in the general macro-models de-
veloped in the last few years (1,11, 18) which
seek to explain the existence and persistence of
such phenomena of disorder like unemployment
and inflation (i.e. situations of disequilibrium, non
-zero excess demands) rather than reduce the
actuality of these phenomena to mere exceptional
and transitory aspects of an otherwise assumed
economy devoid of disorder.

The following sections of the present essay pre-
sent the essentials of a simplified disequilibrium
macroeconomic model, with particular attention
paid to the methodology of this new approach.
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In this instance, to understand the methodology
of a still evolving macroeconomic theoretical fra-
mework is absolutely essential in grasping its sub-
stantive message and conclusions.
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2. THE ELEMENTS OF A
SHORT-RUN MODEL

What follows is the outline of a simple theoreti-
cal model in which the persistence of unemploy-
ment and inflation is explained by the possibility
of the existence of quasi-equilibria. A general
disequilibrium macroeconomic model will nec-
essarily be quite a complicated one, because it
involves numerous simultaneous adjustment mech-
anisms. For this reason, it can either be pre-
sented by a simulation model or by a theoretical
model where the adjustments are artificially de-
composed into separate “stages” in order to ana-
lytically bypass the prohibitive algebraic compli-
cations of the simultaneity of events. Needless to
say, this technique, recently brought into promi-
nence by Solow and Stiglitz (18), does not deny
the simultaneity of adjustment mechanisms, but
it is instead a modern version of the old “period
analysis” methodology. The simple model exam-
ined here abstracts from any consideration of
the economy’s financial sector, as a more general
model was earlier developed by the author (11),
but instead we here concentrate in a two-market
model, focusing on the bare elements of a circu-
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lar-flow-of-income schema which stresses the inter-
play between the output and labour markets. Our
particular analytical strategy consists of distin-
guishing three time periods or “stages”. First, the
Momentary Situation (MS): it defines an infinites-
imally short time period during which all “prices”
are given. On the basis of these prices the plans
of all the agents are formulated. If at these prices
there correspond non-zero excess demands, the
actual “quantities” transacted in each market will
be determined by some rule. Such non-zero excess
demands will generate adjustments, i.e. price
changes, at the transition from one MS to another,
so that at the beginning of the new MS a new
set of prices will be given to the agent, and the
plans will be reformulated accordingly. Second,
the Short-Run (SR): it is defined as the time se-
quence of MS’s, but it is sufficiently short so that
we ignore the effects of capital accumulation and
population growth. During the SR, the “price
adjustments” play the principal réle, while the
corresponding “quantity adjustments” are merely
derived from the price adjustments. The SR equi-
librium will be attained when these adjustments
stop, which happens when the market forces
responsible for them are neutralised. This SR equi-
librium will either be a full-equilibrium if all
markets are cleared, or a quasi-equilibrium if not
all markets are cleared but nothing changes the
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situation at the same time. Third, the Long-Run
(LR): itis defined as the time sequence of SR full—
or quasi-equilibria. From one SR equilibrium to
another we take into account the effects of capital
accumulation and population growth, as factors
which cause shifts in the supply and demand
schedules in the (output and labour) markets.
The zero or non-zero excess demands in each
market, as determined in the SR equilibria, will
now be conditioned by these LR effects, as the
latter are summarised by two critical ratios: the
employment-capital ratio (¢) which determines
the output-capital ratio (y), and the labour supply-
capital ratio (v). The LR equilibrium is a steady-
state determining (e,v), and thus the steady-state
output per head and the steady-state rate of
unemployment (u=v-g).

During any MS situation, we assume that the
actual labour employment (N°) is determined as
the minimum of the demand for labour (N%) and
the supply of labour (N®), as

N®=min (N%, N?) (1)

From this homogeneous labour input, and with
a constant capital input, there is produced a ho-
mogeneous output (Q) which is also perishable
(to avoid the complication of stocks and invent-
ories). We use a simple production function as
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Q*=F(N°), F'>0, F'<0 (2)

The labour supply and demand schedules are de-
fined in terms of the real wage rate (w=W/P) as

Nf=h(w) h'<O (3)
Ne=j(w) 20 (4)

while we assume that there exists a positive w;
such that h(w;) =j(w;). We thus have, from equa-
tions (1)-(4), that

Q*=F[min (N*,N?)]=1f(w) (5)
where f'(w)Z0 and ' (w)s0, as wSw;.

The symbol w thus denotes the real wage assumed
to be given at the beginning of each MS, because
the money wage (W) and the price level (P) are
assumed given. As a result, equation (5) is the
aggregate supply function of output, based on the
profit maximization behaviour of the firms.

The aggregate demand for output (Q?) consists
of the demand for consumption (C), and the exog-
enous or autonomous elements of aggregate ex-
penditure (A). The former depends upon dispos-
able income (Q 4), while the latter consist of pri-
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vate investment, government (fiscal) expenditu-
res, and the net balance of trade.

Q'=C+A (6)

We use a linear consumption function:

C=(1-5) Qu (7)

where s is a constant marginal propensity to save.
Disposable income has two components: realised
labour income (wN°®) and realised profits of the
firms (Z). Real profits are determined by

7 = Q* — wNe (8)

where Q¥ is the realised volume of output sales at
the price vector given in each MS, determined by

Q* =min(Q",Q*) (9)

Thus Qg =wN°+Z=wN°4 (Q*-wNe)=Q*
=min(Q%,Q") (10)

and Q'=C+A=(1-s) [min(Q% Q*)]+A (11)
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We then have the following cases:

if Q< Q'=(1-8)Q+A or Q=g (12)

if Q<Q%,Q'=(1-5) Q+A=(1-5)
[H(w)]+A=D(w;A) (13)

> <
®,20 and ®,,30 as wsw,

The autonomous elements of aggregate expendi-
tures impose an upper bound on Q? at any price
vector in situations of excess demand for output.
Thus, the simple Keynesian multiplier equation
is, in our context, a special case, so that

A
max Q= 5

Figure 1 shows one possible state of the out-
put market at a given A. In any MS, a given w
will correspond to zero or non-zero excess demands
in the labour (Ey) and output (E,) markets accord-
ing to

> > >

Eq=0 as w,sw=w,
>

EN§O as W§W,

27



In terms of Figure 1 it is obvious that neither w,
nor w, correspond to an SR equilibrium, and we
now introduce the dynamic “price adjustments”
such that

A\

W=k, + Ex (W) (14)
P=k, « Eq (W;A) (15)

where the hats indicate percentage changes, and
k, and k, are the speeds of “price variables adjust-
ment” in each market. Even, however, at the given
A there exist several possible positions of SR
equilibrium, depending on the relative numerical
values of k, and k, (assuming that both are finite
and positive), since at the given A, we have E,
(wr;A) <0 while Eg(w;) =0. Figure 2 shows one
of the many possibilities. A SR equilibrium occurs
when

A Ly A

w=W-P=0 (16)

and it corresponds to a real wage rate such that
k; « Ex(Wg)=kj « Eq(wg;A) (17)

In Figure 2 we have w,<wg<<w,, and careful in-

spection will indicate that at wy the system is a
stable quasi-equilibrium with permanent excess
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supply situation in both the labour and the output
market. This is the core of the sort of “under-
employment equilibrium” which is so often men-
tioned in simple textbook expositions of the Key-
nesian macroeconomics. In fact, such a model is
directly comparable to more “classical” theoreti-
cal constructs, where it can be seen that similar
quasi-equilibria are not admissible in the classical
theory (12). Finally, the importance of the auto-
nomous elements in aggregate expenditure (no-
tably investment and government expenditures)
can be shown in the example of Figure 3. In
that diagram, we postulate a value of A so high
that there corresponds a positive E, at any real
wage. In this case we can only indicate the possi-
bility of an unstable quasi-equilibrium at some
wg<<w; involving positive excess demands in both
markets, i.e. involving both inflation and less than
maximum labour employment.

It is easy to generalise the implications of such
a non-Walrasian simple aggregative model, and
then formally analyse the questions of existence,
uniqueness and stability of macroeconomic quasi-
equilibria, with or without a financial sector (1,
11,12). One final comment must however be ma-
de: any quasi-equilibrium, with either positive or
negative excess demands in both markets, will be
such that the actual level of labour employment
will be smaller than the employment level implied
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by h(w;) =j(w;) =max N°, and likewise actual
output will fall short of its feasible maximum. A
quasi-equilibrium, whether inflationary, is nec-
essarily associated with under-utilisation of the
economy’s productive capacity. A quasi-equilib-
rium is, upon deeper inspection, a “disequilib-
rium” situation characterised by “disorder”.
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3. ANALYSIS OF THE STEADY-STATE

The long-run analysis takes the sequence of
short-run full — or quasi-equilibria, as these are
affected by capital accumulation and population
growth. The short-run price-adjustments, and the
derived quantity adjustments, were determined
on the basis of given supply and demand schedules
in the two markets. Whatever the nature of the
SR equilibrium may be, in the long-run analysis
a different set of price and quantity adjustments
will be generated as these schedules (and their
points of intersection) shift due to capital accumu-
lation and population growth. Being, therefore,
interested in the steady-state or LR equilibrium
of a growing economy we must re-write the pro-
duction function as

Q=F(N*K) (18)

where K is the capital stock, now a variable but
previously assumed as constant in the short-run
analysis. It facilitates the algebra if we postulate
that the production function (18) is linear homo-
geneous with respect to both inputs, so that it can
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alternatively be expressed in its intensive form as
y=1f(e) f'(e)>0, {"(¢)<0 (19)

where y is Q /K, the output-capital ratio, and ¢ is
N¢/K, the labour employment-capital ratio. This
latter ratio is the per unit of capital stock desired
level of labour input from the part of the firms,
and it is determined by the profit maximizing
condition

W
f'(a)“—‘F (20)

Obviously, condition (20) is satisfied only when
there is either zero or negative excess demand in
the labour market. But even if there is a positive
excess demand for labour and (20) is not exactly
satisfied, this condition will again give us the de-
sired or planned labour employment-capital ratio,
which is here taken to be the source of pressure
for dynamic adjustments in this market. Thus,
condition (20) regardless of whether or not it is
exactly satisfied, will imply that the firms’ desired
e will change according to the following dynamic
version of equation (20), i.e.:

t=AP-W) (21)
where A is a positive factor whose numerical val-
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ue depends, other things, upon the elasticity of
the marginal product of labour.

In the absence of inflationary expectations, out-
put prices and money wages will change depend-
ing on the value of excess demand in the output
and labour markets, respectively. But in the long-
run the state of excess demands is influenced by
capital accumulation and population growth. Pop-
ulation growth is assumed to proceed at an exog-
enously given annual rate (n), and it affects the
availability of labour inputs in the succession of
SR equilibria. Capital accumulation affects sev-
eral things: the productivity of employed labour,
the available or potential output per head, and
thus indirectly the productivity of capital and the
firms’ desired labour employment per unit of cap-
ital. We now postulate that in any sequence of
SR equilibria

ﬁza(%-%) 2>0 (22)

and the difference between planned investment
and savings per unit of capital measures the ex-
tent of excess demand in the output market, caus-
ing an output-prices adjustment at a speed equal
to the constant positive «. We then generalise our
saving (and consumption) function, by continuing
to assume that S/K depends upon income, as
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2 —s(e) §(e)>0 (23)

In the case of positive excess demand in the labour
market, equation (23) means that planned savings
depend upon planned output, or income. Al-
though this restriction in the interpretation of (23)
does not hold under alternative circumstances, even
when this restriction applies the interpretation of
the variables used and of the model itself is not
seriously affected; in fact, the reader can easily
verify by himself that the inflationary impact of
the excess demand case will only be made stronger
if we were to correct this restriction, so that the
qualitative character of our conclusions would not
be damaged or improved. For the same reason, we
use the same ¢ for the computation of the margin-
al productivity of capital (r), according to the
formula

r=f(e)-c-f'(e¢)=r(c) with r'(e)>0 (24)

Using the above expression we state that planned
invetsment is a positive function of the difference
between the marginal productivity of capital and
the rate of interest (m). In line with our previous
assumption about the exogeneity of investment in
the SR analysis, we take the rate of interest to be
under complete control by the monetary author-
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ities, a sort of exogenously given parametric-shift
factor affecting the entire “marginal efficiency of
investment” schedule. Thus,

% =i[r(e);m]=i(s;m) (25)

with i’ (€)>0. Then, by substituting equations (23)
and (25) into equation (22) we get

P=u«[i(e;m)-s(e)] (26)

For the labour market, we have that in the ab-
sence of inflationary expectations, money wages
change in response to excess demand in the labour
market. For our LR analysis, we assume that the
excess demand for labour in a succession of SR
equilibria is measured by the divergence between
the (desired or actual) labour employment and
the availability of potential labour supply (N) per
unit of capital, so that

~ . [{Ne=N .
W=J< - )=J(8—V) @7)

where v=N/K, the available labour-capital ratio,
at any time period. Equation (27) implies that
money wages vary inversely with the unemploy-
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ment rate per unit of capital. Furthermore, it is
convenient to linearise the above expression as

W=j,(e)+ja(v) with j,(£)>0, j;'(v)<O (28)

Then, by substituting equations (26) and (28) into
(21)wehave the following fundamental relationship

e=A {afi(e;m)-s(c)]-ji(e)-ja(v)}
=A,(e,v;m) (29)

The long-run analysis is dominated by a differ-
ential equation (29) in terms of the two endoge-
nous variables, describing the adjustments derived
from an interlocking system of price and quantity
adjustments, as the LR is an unfolding sequence
of (W,P) determined in the successive SR equilib-
ria, as these are affected by the processes of cap-
ital accumulation and population growth.

These last two processes are the explicit basis
for the second fundamental differential equation
of the LR model, which describes (v). From the de-
finition of v we have that

P T .

v=N-K (30)

and we have already fixed N =n. Furthermore, to
clarify the implications for the labour market, we
assume a constant labour market participation ra-
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tio. Then, we postulate a relationship describing
the realised rate of capital accumulation (ﬁ) as
a linear combination of planned investment and
savings, like

| S .
R=dg+ (1-2) g =2-il5m)

+ (1-2)-s(c)=G(esm) (31)

The above expression is required since in a quasi-
equilibrium planned savings and investment are
not equal, so that neither of them can account for
the actual rate of capital accumulation. The coeffi-
cient A is a constant positive number, bounded
between zero and one when there is excess supply,
and equal to one when there is excess demand, in
the output market. Itis then obvious that G’ (¢)>0.
Thus, combining equations (30) and (31) we get
the second fundamental differential equation of
our LR model

v=n-G(e;m)=A,(e,v;m) (32)

Equations (29) and (32) taken together, are a
system of differential equations describing the path
of the two endogenous variables and the determi-
nation of the LR steady-state equilibrium, which
is defined as

8 =%=0 (33)
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Without discussing here the details of a proof of
the existence and uniqueness of the LR equilib-
rium, the reader can verify the following propo-
sition: if an LR equilibrium exists, it will also be
unique. Furthermore, this LR equilibrium will be
locally stable if these conditions are satisfied:

-Aj, (v)-G'(e)>0
wei(e)<a-s'(e)4j () (34)

As the above stability conditions are not too
stringent to be satisfied, the discussion that follows
will presume the existence of a unique and stable
long-run steady-state equilibrium, at which the
two endogenous variables take their steady-state
values (er,vy), such that we can define a steady-
state rate of unemployment per unit of capital
(ur) given by

Uy = Vo By (35)

It must be re-emphasised, at this point, that the
LR equilibrium is nothing else but the convergence
to a perpetuated SR full — or quasi-equilibrium.
Once the system has attained such a steady-state,
the characteristics of the SR equilibrium will not
change during the time sequence of its repetition,
unless there is a change in one of the exogenous va-
riables (such as, e.g., the rate of interest). The
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steady-state describes a sequence of invariable
short-run equilibria. The question, therefore, is to
examine what sort of such solutions the long-run
analysis gives us, what is the nature of the LR
_equilibrium. And here, as it will be seen very
shortly, the long-run analysis confirms our con-
clusions of the short-run analysis, as of course
should be the case. More explicitly, the attainment
of a long-run equilibrium implies that

e=0 or afi(e;m)-s(c)]=j(e-v) (36)
and
v=0 or n=G(e;m) (37)

Depending on the steady-state values of the endog-
enous variables (e, vp), we see from (36) that

/P\=W§O implies ETEVT or UTEO (38)

This conclusion says that: if the SR equilibrium
is a full-equilibrium, then the steady-state rate of
unemployment is zero. If, however, the LR equi-
librium is a sequence and repetition of an inva-
riable SR quasi-equilibrium, then we shall have
either positive or negative excess demands in both
markets, and thus a non-zero steady-state rate of
unemployment. Since uy is, strictly speaking, non-
negative, to say that u; is “negative” would indi-
cate those situations where price stability would
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be brought about only if the planned excess de-
mand in both the labour and output markets is
eliminated, say by means of monetary and/or
fiscal policy.

From the SR analysis in the previous section,
we had

Py

P=W§O as wngf implying
E,=EyZ0 (39)

and it is now obvious that (38) and (39) are
directly connected, because the steady-state char-
acter of a perpetuated short-run equilibrium is
such that

Eq=EyZ0 implies ur= 0 (40)

Figure 4 shows the relationships expressed in (39),
while Figure 5 shows the relationships in (38). The
ZZ curve in Figure 5 looks like a Phillips Curve,
and Ty is the steady-state rate of inflation, defin-
ed as = P — W. The curvature of such a Phil-
lips-type curve can be established if we postulate
the non-linearity of the relationships involved,
which means to know the second derivatives, as
for example in
W=j(e-v)=E(u) &' (u)<0

with ’ 4o .
|£(u)|—+{0 as u—>{_}_oo
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where u indicates a maximum excess demand for
labour or a minimum of unemployment, beyond
which money wages explode upwards at an infi-
nite speed. The curvature of the ZZ curve is,
however, relatively less important than the main
conclusion of the analysis: in the absence of in-
flationary expectations, the ZZ curve (the “Phil-
lips Curve”) must pass through the origin. What
others wish to call the “natural rate of unemploy-
ment” (16) is in our model equal to zero if there
are no inflationary expectations. This conclusion
is in the spirit of the pure non-Walrasian macro-
economic theory, which attempts to explain such
phenomena of economic disorder as unemployment
and inflation as being due to unresolved disequi-
libria in a market-interaction framework.
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4. EXPECTATIONS
AND THE EQUILIBRIUM RATE
OF UNEMPLOYMENT

Whether the economy will be in full-equilib-
rium (with price and wage stability and zero
unemployment) or in quasi-equilibrium (with
price and wage instability and non-zero unemploy-
ment) is, to a great extent, the responsibility of
the authorities in their timely and appropriate
use of the tools of economic policy, fiscal and mon-
etary. The preceding analysis shows, however,
that the economy, if left on its own, can be in
disorder, that it does not necessarily tend towards
the assumed order and harmony of the Walrasian
general equilibrium theory. The analysis pre-
sented here is, in that sense, more “Keynesian”
since it not only shows that disequilibrium or
disorder is an admissible state of affairs, but it
also makes a case for the application of demand-
management policies. The economy may find it-
self at any point on the ZZ curve, but on which
particular point it will be depends almost entirely
on the government’s economic policy, leaving
room for value judgements and critical policy
choices.

What complicates the matter is that there may
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be inflationary or deflationary expectations, some-
thing that we have so far ignored. Such expecta-
tions are very important in determining the na-
ture of the macro-equilibrium since they affect
the behaviour of the firms and the workers (or
their unions), insofar as these have sufficient mar-
ket power to realise their preferred pricing pref-
erences. That such a framework of price-makers
with sufficient monopolistic market power is in
sharp contrast with the simple neoclassical as-
sumption of purely competitive price-takers with
no trace of market power, is further evidence that
the non-Walrasian approach is a much more real-
istic framework of analysing contemporary eco-
nomic phenomena. In our framework we can in-
corporate such elements in the following simple
way. On the one hand, we postulate an expected
rate of money wage changes (We), which con-
cerns the firms and affects their pricing behaviour
or policies. As a result, the output price level
changes not only depending on the excess demand
for output, but also if the firms expect wage in-
creases which they pass on the price of their out-
put, so that

P=u-E,+W, (41)

On the other hand, we postulate an expected rate
of price level changes (P,) which concerns the
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workers and their unions. As a result, money wa-
ges change not only depending on the excess de-
mand for labour, but also if workers expect out-
put prices to change and effectively adjust their
money wage claims accordingly. Thus

W=E(u) + P, (42)

In effect, equations (41) and (42) introduce in
our analysis the combined effects of “demand-
pull” and “cost-push” elements of inflation. The
nature of the steady-state LR equilibrium is now
changed to

o+ Eq+ W,=E(u)+ P, (43)

and we denote by 7 the steady-state rate of in-
flation given by

~

§=W=TCT . (44)

It is obviously useful but not really necessary to
postulate any connection between We and /133, since
the workers’ expectations appear to be the domi-
nant factor in determining the nature of the LR
equilibrium. In fact, equation (43) implies that

2k =0, uTEO as ﬁEO (45)
at up=0, 7,20  as P,Z0 (46)
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The above results (45) and (46) imply that in the
presence of non-zero inflationary expectations,
the ZZ curve will not pass through the origin. Mo-
re specifically, the ZZ curve will intersect the pos-
itive (negative) halves of the n; and u; axes if we
have inflationary (deflationary) expectations, whi-
le increasing inflationary expectations will shift
the ZZ curve upwards, and vice versa. Figure 6
shows the case of a given positive rate of inflation-
ary expectations. A Phillips-curve-type inverse re-
lationship between the steady-state rates of in-
flation and unemployment will exist in the north-
east Cartesian quadrant if there exist positive
inflationary expectations. Generalising further, we
see that equation (43) implies that

UT§O as TL‘T’2<'13\G (47)

Our analysis here not only confirms and is in full
accordance with the main conclusions of the so-
called “microeconomic foundations of unemploy-
ment and inflation theory” (16), but it is also
consistent with what many economists think to
be the case in recent years: that aggregate de-
mand-management policies, fiscal and/or mone-
tary, may be successful in reducing the rate of
unemployment by increasing the rate of inflation
(the trade-off hypothesis) only as long as the actual
rate of inflation is not fully anticipated (the accel-
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erationist hypothesis). Again, it must be empha-
sised that these conclusions were arrived at on the
basis of a relatively simple non-Walrasian theo-
retical framework.

We have so far worked with the assumption that
inflationary expectations are exogenously deter-
mined, and a model based on their presumed
erratic changes may not be altogether without
some empirical basis. Many economists do belie-
ve, however, that expectations are endogenously
determined, reacting to what happens in the econ-
omy in a “learning-by-failing” manner. The usual
assumption of adaptive expectations attempts to
capture this aspect, and we here introduce such
adaptive mechanisms before we conclude our
discussion.

Starting from the generalised money-wage dy-
namics equation

W=p-Ey(e,v)+ P, (48)
we now postulate that

ap,

i — MW-=P) (49)

Equation (48) says that the workers will change
their expected rate of inflation depending on
whether or not the actual rate of money-wage in-
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creases failed to satisfy their previous expectations
about price increases. The constant A is a co-
efficient of adjustment, reflecting the speed of
“learning”. Solving equation (49) for P, and sub-
stituting into (48) we get an expression implying
the following expectations model:

ﬁ,,ch(s,v) with ¢,> 0, ¢,<0 (50)

Following a similar analytical strategy, we amend
the generalised price-dynamics equation

P=u-E, (e,v)+W, (51)
by postulating that

dw,
dt

= u(P-W,) (52)

In this case, the firms will revise their expected
rate of money-wage increases depending on
whether or not the actual rate of price increases
matched their previously expected cost increasing
rate of money-wage rises. Again, u is a constant
coefficient of adaptation. Solving equation (52)
for W, and substituting into (51) we get an expres-
sion implying the following expectations model:

W,=1(e,v) with f,>0, f,=0  (53)
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Using equations (50) and (53) we can expand
the dynamic mechanisms (48) and (51) into

P=«fi(e;m)-s(e)] + f(e,v) (54)

A

W=ji(e)+ja(v)+ o(ev) (55)

In this case, the two fundamental differential
equations of our LR analysis are

¢ = Afali(esm) - 5(e) ]+ (,v)
—ji(e)=ja(v) - o(e, )} =¥ (ev)  (56)

v=n-G(g;m)=X(g,v) (57)

The steady-state is again defined at ¢ = v =0, and
the LR equilibrium thus attained will be locally
stable if the following stability conditions hold:

Alf,—j) (V) —9,1-G'(£)>0 (58)

and

a[i’(e)-8"(e)]-ji (e)+(fi—)<O  (59)

Stability condition (58) is obviously satisfied, while
for condition (59) we can make the following sta-
tement: if the steady-state LR equilibrium sat-
isfied the stability conditions (34), in the absence
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of adaptive expectations, the presence of adaptive
expectations will not destroy this stability if

fi=q (60)

Interpreted as a stability condition, equation (60)
implies a differential behaviour in the adaptiveness
of the firms’ and the workers’ expectations, and in
particular it requires that the firms do not adapt
(change) their expectations faster than the work-
ers. In view of the fact that in our framework it is
the expectations of the workers which characterise
the nature of the steady-state (as it was shown in
the previous section), our results here are not
surprising: it is a fast adjustment in the workers’
adaptive expectations that willguarantee the stabil-
ity (and therefore the attainment) of a steady-
state LR equilibrium.

It remains to examine the nature of the steady-
state equilibrium in this case. When this LR equi-
librium has been attained, the adaptive expecta-
tions mechanisms will be fully worked out. Thus

=0 or P,=W=mn, (61)

and




Equations (61) and (62) imply that, at the steady-
state,

f(e,v) =¢(e,v)=mr

It follows that the LR equilibrium will be char-
acterised by

a+Eq+ mp=B+Ex+ nr =m0y (63)
The implication of equation (63) is that

Q'EQ—*—WT:TCT thuS EQ=0 (64)

and

B-Ey+my=mnp thus Ey=0 (65)

As the above two expressions hold for any value
of mp, positive, negative or zero, the following gen-
eral result holds:

ur=0 for any n'T%O (66)

When expectations have fully adjusted to the
actual steady-state rate of inflation, that is when
wp is fully anticipated, the steady-state rate of
unemployment is independent of the rate of in-
flation, and it is always zero. The interpretation
of such a “zero natural rate of unemployment” con-
clusion was previously explained on the basis of
our non-Walrasian theoretical framework.
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5. CONCLUDING REMARKS

The definitive treatise of disequilibrium macro-
economics, or the economics of disorder, has yet
to be written. This is not just a matter of making
the mathematical models more comprehensive, by
including, say, the financial and the external sec-
tor of the economy, since this has already been
done or is being done. The remaining problems,
and there are many, have to do mainly with the
following matters:

First, what are the market or non-market (in-
stitutional or contractual) arrangements within
any particular economy that are co-responsible,
with the “dual decision hypothesis” process, for
the existence of macroeconomic disequilibrium.
To list just two examples: to what extent are
the contracted money-wage rigidities in collective
bargaining situations able to account for the mag-
nitudes of labour lay-offs during a recession; to
what extent is domestic economic disorder due to
disturbances coming from the international in-
terdependence, and from the instability of the
world markets for commodities and raw materials.

Second, how are expectations formulated, and
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how can they be conditioned in order to become
a stabilising rather a destabilising factor. For
example, some recent attempts to construct mod-
els where expectations are formed “rationally”
in a stable stochastic environment are aimed at
this important problem.

Third, what are the policy implications of the
disequilibrium approach to macroeconomics. To
mention two examples: are monetary and fiscal
policies, with all their feedback effects taken
into consideration, an appropriate and efficient
tool of stabilisation policy, or should the author-
ities re-direct their attention to industry-specific
and market-specific micro-economic policy mea-
sures; is an income-policy, or a wages-prices-
profit policy of the “social contract or compact”
type a viable perspective, if the test of its success
lies in stabilising claims on the total income
and stabilising expectations by making them
mutually consistent. As we are only as of late
progressively more aware of the dimensions of
contemporary economic problems, the “new”
macroeconomics needs a lot of additional theore-
tical and empirical work before it can be presented
as a comprehensive and self-contained body of
doctrine. Along its numerous extensions, such work
is currently being carried out. For the moment,
our only solid contribution lies in exposing the
methodological requirements for this approach,
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and the recognition that some important phen-
omena of disorder can, in principle, be accounted
for by a generalised macroeconomic theory.

At the conclusion of this essay, I feel it is appro-
priate to use the eloquent dramatisation of our
theme in the words of one of the most eminent
economists of our time, Nicholas Georgescu-Roe-
gen: “Many still share the idea that the Walrasian
system would be an accurate calculating device
for a Laplacean demon. .. this logic ignores a
most crucial phenomenon: the very fact that an
individual who comes to experience a new econom-
ic situation may alter his preferences. Ex post
he may discover that the answer he gave to our
demon was not right. The equilibrium computed
by our demon is thus immediately defeated not
by the intervention of an exogenous factor but by
endogenous causes. Consequently, our demon
will have to keep on computing running-away
equilibria, unless by chance he possesses a divine
mind capable of writing the whole history of the
world before it actually happens... One addi-
tional difficulty into which our demon would cer-
tainly run with the Walrasian system. It is the
Oedipus effect, which boils down to this: the
announcement of an action to be taken changes
the evidence upon which each individual bases his
expectations and, hence, causes him to reverse
his previous plans” [(5), pp. 334-335].

53



FIGURE 1

e e e e

0 (w;A)
f(w)

————————————— 3

FIGURE 2

<O.

WE

=

w

=
Q.

54



FIGURE 3

FIGURE 4

\Lis

YE

wy

55



FIGURE 5

mr

FIGURE 6

My

\ Uy
Z@t £)0)

56



8.

9.

10.

11.

12.

13.

REFERENCES

R. BARRO and H. GROSSMAN, Money, Employment and
Inflation, London, Cambridge University Press, 1976.

. R.W. CLOWER, “The Keynesian Counterrevolution”, in

R. W. Clower (editor), Selected Readings in Monetary Theory,
London, Penguin, 1969, pp. 270-297.

. R. W. CLOWER, “Reflections on the Keynesian Perplex”,

Leitschrift fiir Nationalékonomie, vol. 35, 1975, pp. 1-24.

. P. DAVIDSON, Money and the Real World, London, Mac-

millan, 1972,

. N. GEORGESCU-ROEGEN, Tke Entropy Law and the Eco-

nomic Process, Cambridge, Mass., Harvard University Press,
1972.

. F. H. HAHN, On the Notion of Equilibrium in Economics, London,

Cambridge University Press, 1973.

. B. HANSEN, 4 Survey of General Equilibrium Systems, New York,

McGraw-Hill, 1970.

J. R. HICKS, Value and Capital, 2nd Edition, Oxford, Claren-
don Press, 1946.

J. R. HICKS, The Crisis in Keynesian Economics, Oxford, Claren-
don Press, 1974.

N. KALDOR, “The Determinateness of Static Equilibrium”,
in his Essays on Value and Distribution, New York, The Free
Press, 1960.

P. G. KORLIRAS, “A Disequilibrium Macroeconomic Mod-
el”, Quarterly Journal of Economics, vol. 89, 1975, pp. 56-80.
P. G. KORLIRAS, “On the Theory of Macroeconomic Quasi-
Equilibria”, Zeitschrift fiir Nationalokonomie, vol. 36, 1976, pp.
269-286.

A. LEIJONHUFVUD, On Keynesian Economics and the Econom-
ics of Keynes, New York, Oxford University Press, 1968.

57



14.

15.

16.

17.

18.

H. MINSKY, Fohn Maynard Keynes, New York, Columbia Uni-
versity Press, 1975.

D. PATINKIN, Money, Interest, and Prices, 2nd Edition, New
York, Harper and Row, 1965.

E. S. PHELPS, Inflation Policy and Unemployment Theory, New
York, Norton, 1972.

G. SHACKLE, The Years of High Theory, London, Cambridge
University Press, 1967.

R. SOLOW and J. STIGLITZ, “Output, Employment, and
Wages in the Short-Run”, Quarterly Fournal of Economics, vol.
82, 1968, pp. 537-560.

58



IN THE SAME SERIES

. ANDREAS G. PAPANDREOU, Planning Resource Allocation for Eco-

nomic Development, (1962).

. Freperic E. BALDERSTON, The Evolution of Management Sciences,

(1962).

. Apam A. PepPELASIS, Les Problémes de la Main d’Oeuvre en Gréce

dans le Cadre du Marché Commun, (1962).

. GEORGE CoUTsOUMARIS, The Location Pattern of Greek Indusiry,

(1962). ;

. MiLToN FRIEDMAN, Post War Trends in Monetary Theory and

Policy, (1963).

6. JaN TINBERGEN, The Trend Towards Integration, (1963).

11.

12.

13.

14.

15.

16.

. ANNA KouTtsoYIANNI-KOKKOVA, Production Functions for the Greek

Industry, (1963 -in Greek only).

. Apam A. PepELASIS, Labour Shortages in Greek Agriculture, 1963-

1973, (1963).

. DioMmeDEs PsiLos, The Choice of Financial Assets in Greece, (1963).
10.

Nicos DevLETOGLOU, Montesquiew and the Wealth of Nations,
(1963).

RoOBERT GORDON, Some Thoughts on the Recent Slow Growth of
the American Economy, (1964).

Pan A. Yororouros, The Elasticity of the Labour Supply Curve:
A Theory and an Evaluation for Greek Agriculture, (1964).

RicnArRD M. WESTEBBE, Saving and Investment in Greece,
(1964).

RavpH Turvey, Description of the Greek Tax System, (1964 -in
Greek only).

G. C. ArcHIBALD, Investment and Technical Change in Greek
Manufacturing, (1964).

G. C. ArcuiBaLp, Industrialisation and Capital Requirements in
Greece, (1964).

59



17. Joun HENRY MERRYMAN, Some Problems of Greek Shoreland

18.

19.

20.
21.
22.

23.
24,

25.

26.

Development, (1965).

KenneTH J. ARROW, Statistical Requirements for Greek Ecomomic
Planning, (1965).

A. FaTtouros, Legal Aspects of the Problem of Attracting and
Guaranteeing Foreign Private Investment, (1965 - in Greek only).

GERHARD WEISSER, Grenzen und Probleme der Planung, (1965).
RoBERT ENER, Some Factors in Growth Reconsidered, (1966).
JEROME ROTHENBERG, An Approach to the Welfare Analysis of
Intertemporal Resource Allocation, (1967).

The General Frame of Regional Development, (in Greek only-1973).
Hevmur REICHARDT, Optimization Problems in Planning Theory,
(1971).

GeorRGE D. Demorouros, Monetary Policy, Unemployment and
Wage ‘Rates: The U.S. Postwar Experience, (1971).

K. P. Proporowmipis, Forecasting Aggregate Consumer Expenditure
in Greece: A Long-Run Analysis, (1973).

27. CarwL S. SHouP, The Value-Added Tax, (1973).

28.

THeODORE P. Li1aNos and Kyprianos P. PRODROMIDIS, Aspects
of Income Distripution in Greece, (1974).


















KX

Tb
:§!



